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Summary of the c 



urrent purif 



ication protocol 



PROCYANIDINjS ARE EXTRACTED FROM 
DEFATTED FREEZE DRIED UNFERMENTED 
SEEDSFROM Tkeobroma or Herrania 
SPECIES WITH /VCETONE/H20 FOLLOWED 
BY MeOH'/H20 



C 



EXTRACT 



I 



CONCENTRATED 



BY ROTOVAP 



I 



D 



1 



AQUECjUS EXTRACT 
IS FREEZE DRIED 



ALKALqiDS AND SOME 
LOW MW OLIGOMERS 
ARE REMOVED BY 

GPC 1 



SOLVENT IS REMOVED 
BY ROTOVAP AND AQUEOUS 
SOLUTION IS FREEZE DRIED . 



OLIGOMERS ARE SEPARATED/ 
PURIFIED BY NORMAL PHASE 
HPLC 



I 



ADDITIONAL PURIFICATION THROUGH 

A MODIFIED NORMAL PHASE HPLC 
SEPARATION OR REVERSE PHASE HPLC 



PREVENTION OF ARTHEROSCLEROSIS 
(CORONARY HEART DISEASE-CHD) 



INHIBITION OF 
COX/LOX ACTIVITY 



blocks arachidonic 
acid pathway: 

arachidonic acid 



cox-1 Q 



I 



prostaglandins 
(mediators in the 
inflammatory pathway) 



thromboxane A2 

-^causes vasoconstriction, 
platelet aggregation 



♦ progression of 
atherosclerosis 



ENHANCING NO/NOs 
ACTIVITY 



INHIBITING 
OXIDATION OFLDL. 



NO inhibits: 

platelet aggregation 

monocyte adhesion/ 
chemotaxis 



'proliferation of vascular 
smooth muscle 



oxidation of LDL(by 0 2 ! 

reactive species) 

preventions 

normal cell-mediated 

endocytosis 

taken up by 
macrophages 



(all of the above are 
responsible for disease 
progression in 
atherosclerosis) 



N.B. 



-♦form "foam cells" 

->> contribute to 
formation of 
lesions (atheromas) 

-^atherosclerosis 

^-CHD. 

Oxidation is enabled by 



LOX 



Chan showing jhe major c ontr ibutio n f a ctors in the Bfog ression .ww.,.^.,^ 

Disease (CHD) and how the activity oj corn, p rtcy.nldln, contributes 

prevention of the progression nf the disMsa QlflfQ 



FIG.2a 



The cocoa procvaniriips induce th 



«L§clivity of NOR gjidjherefgre thn 



X esultinfl production NO , thereby -rnhnnri,, 



g the health benafitg 



1 NO. 
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MOS 1 


[. .PREVENTS CHD ] 


REDL 
HYPERTI 


>CES 
5NSION 


f FUNCTION IN THE") 
[ IMMUNE SYSTEM 



inhibits platelet aggregation, 
monocyte adhesion, 
chemotaxis and vascular 
smooth muscle proliferation 
thereby causing vascular 
relaxation and preventing 
the disease progression of 
CHD. 



By lowering blood « 
pressure via the 
following mechanism: 

vascular endothelial 
cells release eNOS 

-♦-result in production 
of NO 

*NO relaxes vascular 
smooth muscles, 
increasing vascular H 
lumen diameter 

lowers blood pressure 
induces hypotension. 



HYPERTENSION 
RESPONSIBLE FOR 

CARDIQVA.Q^Il| ftg 

PISEASFR- 



FIG.2b 



including: 

stroke 
heart attack 
heart failure 
kidney failur 



Macropages have a 
^liferent NOS(iNOS) 

° INOS oene transcription is 
controlled by cytokines 

°iNOS activity results in 
macrophage NO production 
at sufficient concentrations 
to inhibit ribonOclease 
reductase 

-causes inhibition of DNA 
synthesis 

^Potential mechanism of 
action in anti-tumor and 
anti-microbial function. 



CYCLO- 
OXYQENASE 
(COX) 



INVOLVEMENT IN CHD J 



INVOLVEMENT 
IN INFLAMMATION 



INVOLVEMENT IN 
APOPTOSIS 



COX-1 is essential in the rnv i- 

arachidon.c acid pathway ' S essent ''a' COX-2 producina c «i. c ■• 

which results in the - enz V™* 'n the show enhanced J neS 

. of which (the * 



. responsible for the 



"promote platelet 
aggregation and 
vasoconstriction 

-reulting in progression of 
atherosclerosis. 



responsible for the 
inflammatory pathway 

Z h9 4 r ! sults of which ' 
contnbute to a variety of 
diseases including: 

- bowel disease, arthritis, 
edema, gingivitis/ 
Peridontitis, etc. 



-^-potential putative 

mechanism of killing tumor 
cells. 
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FIG. 7 




TIME 



FIG.8A 

EFFECT OF COCOA PROCYANIDIN FRACTION A ON 
BLOOD PRESSURE 



10cm Hg 

] A616 
;1 Omg/kg 

u 

I 

-k min 



BP decreased by 21.43% within 1min 
BP back to normal value after 1.5 min 



FIG.8B 

EFFECT OF COCOA PROCYANIDIN FRACTION C ON 
BLOODPRESSURE 



10cm Ho 

C618 
10mg/ko 



3 min 



BP decreased by 50.5% within 1 min 
BP back to normal value after 5 min 
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EFFECT OF L-NMMA ON THE ALTERATIONS OF ARTERIAL 
BLOOD PRESSURE IN ANESTHESIZED GUINEA PIGS INDUCED BY 
COCOA PROCYANIDIN FRACTION C 
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EFFECT OF BRADYKININ ON NO PRODUCTION BY HUVEC 



GlWoL-NAME 
n w 'lh L-NAME 





25nM 50nM lOOnM 

Bradykinin concentration 



FIG.11 



EFFECT OF COCOA PROCYANIDIN FRACTIONS ON NO 
PRODUCTION BYHUVEC 




Samples A.B^b and E 
(mean of 3 assays) 

FIG. 12 
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FIG.15A 
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FIG.15B 
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FIG.16A 
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FIG.16B 
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C) WITH THEEXEPTION OF SAMPLE SI I 



IC50=0.074pM 
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IC50=1.990uM 
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Human Bovine 
□ Monomer H Pentamer 
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FIG.20B 
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